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The Energy To Do Great Things

Summary

Mr. Koch has nearly 30 years of experience in
engineering and project management primarily in the
Utility, Offshore and Marine sectors. He has been
involved in several complex projects from offshore
platform installations to on-site construction and
launching of sea-going vessels, hydro-powerhouse and
fish migration facilities construction and traditional T&D
Utility projects. Since joining PSE, Mr. Koch has
served as Project Manager in Power Generation,
Transmission and Distribution Engineering Manager,
Director of Engineering and Project Delivery, Director
of Electric Operations, and Vice President of
Operations.

Education

B.S. Mechanical
Engineering, 1991
University of Washington

Experience
Seattle, WA P

. i Puget Sound Energy, Bellevue Washington — 2010 to
Registrations

Present
1 Professional Currently; Vice President of Operations —
Engineering License, Responsible for Electric Operations, Engineering,
Mechanical Engineer — Customer and System Projects, Project Delivery,
Washington and Construction Management and Vegetation
California Management.

Professional Societies

and Affiliations Guido Perla and Associates, Inc., Seattle Washington

— 1996 to 2010

A multi-national consulting naval architectural, marine,
mechanical/electrical engineering firm with a worldwide
reputation for its progressive and innovative approach to
engineering and ship design for a number of highly complex
marine industry sectors. Mr. Koch held a variety of positions
during his tenure:

I  Society of Naval
Architects and Marine
Engineers

f  American Society of
Mechanical Engineers

f Society of Professional

Engineers 8 Vice President of Engineering

8 Project Manager
8 Project/Principal Mechanical Engineer

Paroscientific, Bellevue Washington — 1994 to 1996
Applications Engineer supporting marketing and sales
for a digital pressure instrumentation manufacturer.

Exxon Company/Exxon Chemical Company, California
and Washington — 1991 to 1994
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Project Engineer/Project Manager for offshore oil platforms,

including; construction, operational reliability, and process
control and monitoring.
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EXPERIENCE SUMMARY

As a project manager and consultant, Jack Middleton has assisted a broad
range of clients in identifying compliance and growth strategies that have
added measurable value to their energy and renewables projects. With a
broad educational background in science, policy, and management, Mr.
Middleton has 20 years of project management experience in the areas of
siting and permitting, land use development, feasibility studies, economic and
fiscal analyses, environmental planning, and federal/state regulatory
compliance.

Mr. Middleton has experience in providing testimony to state utility boards and
working with public and private sector clients in assisting with long-range
strategic planning for complex industrial and commercial properties, lifecycle
project management, siting and permitting, and transmission line routing
studies and permitting.

REPRESENTATIVE PROJECT EXPERIENCE

Project Manager, 2021-Ongoing
Tenaska, Inc., Bureau of Land Management Solar Area of Interest
Critical Issues Analysis

Project Manager for an ongoing critical issues analysis to identify potential
solar sites on Bureau of Land Management (BLM) land across eight western
states, including Arizona, California, Montana, Nevada, New Mexico, Oregon,
Utah, and Wyoming. Managing the development of a ranking matrix for future
solar development, addressing the general risks for entering into renewable
development on BLM lands; issues that may be encountered working with
specific BLM Field Offices; and natural resources, land use, and tribal

Jack Middleton

Senior Project Manager

EDUCATION

MS, Environmental Science &
Policy, University of Wisconsin,
2000

BS, Natural Resources,
Colorado State University, 1998

AREA OF EXPERTISE

NEPA Studies

Environmental Permitting
Project Management

Public Scoping/Involvement
Environmental Impact Analysis
Environmental Planning

Land Use Development
Feasibility and Siting Studies
Regulatory Compliance

Transmission & Natural Gas
Routing and Siting

YEARS OF EXPERIENCE

20

considerations and constraints for solar development in specific Areas of Interest across BLM lands.

Project Manager, 2019-2021

NextEra Energy Resources, Timberwolf Wind LLC Transmission Line, MN

Project Manager for a proposed 35-mile 161 kV transmission line in southern Minnesota. The project includes a
new 161-kV generation tie transmission line, extending from an existing substation in the southwest portion of
Fillmore County to the northwest into Mower County. The Project will be connected to a proposed 200-MW wind
energy conversion facility near Cherry Grove, Minnesota. Primary responsibilities are managing the application for
a Route Permit from the Minnesota Public Utilities Commission (PUC), including study area and route network
development, routing analysis, outreach with public officials, and technical support for the Route Permit
Application. The Route Permit Application will include a visual assessment of the transmission line, including
structure design of tangent and dead-end structures, structure material, span length, and location of the

transmission right-of-way along roadways.
Project Manager, 2019-2021

NextEra Energy Resources, Heartland Divide Il LLC Transmission Line, IA

Project Manager for a proposed 40-mile 345 kV transmission line in central lowa. The project includes a new 345-
kV overhead electric transmission line between the proposed Heartland Divide collector substation located in
Audubon County, lowa, and a proposed Point of Interconnection (POI) at MidAmerican Energy Company's
existing 345 kV Fallows Avenue substation located in Adair County, lowa. Managing the routing and siting portion
of the Project, including Heartland Divide's application for an electric franchise from the lowa Utilities Board. In
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Jack Middleton

addition to development of multiple exhibits for the franchise, including the development of a Route Selection
Study, will also provide written testimony as part of the lowa Utilities Board hearing process.

Project Manager, 2018-2021
ITC Midwest, North Liberty Area Upgrades 161/69-kV Transmission Line Project, 1A

Project Manager of a proposed double-circuit, 161/69-kV transmission line in eastern lowa. The Project will
extend a new 161-kV line from CIPCO's new Swan Lake Substation to ITC's existing Fairfax Substation. The new
line, approximately 17 miles long and constructed as a double circuit line with existing 69-kV facilities, would be
located across portions of Linn and Johnson counties. The Project also includes short sections of new 69-kV
transmission line extending between the Swan Lake substation and Alliant Energy's new Squash Bend Substation
on the north side of North Liberty, lowa. Jack's primary tasks include the management of the routing study
process, including determining environmental constraints against potential route alternatives, assessing the
potential visual impacts across public lands in the vicinity of and across the lowa River, conducting public
information meetings, consulting with agency and public officials, and development of the route selection study for
an electrical franchise from the lowa Utilities Board.

Project Manager, 2018-2021
Apex Clean Energy, Dakota Range Ill, LLC Wind Energy Conversion Facility and 345-kV Interconnection
Line, SD

Project Manager for an Apex Clean Energy's application to the South Dakota Public Utilities Commission (SD
PUC) for a Facility Permit for the Dakota Range Ill, LLC 151.2-MW wind energy conversation facility and 345 kV
interconnection line. Mr. Middleton assisted Apex Clean Energy with an application to the SD PUC for the 151.2
wind facility and associated approximately 8-mile 345 kV interconnection transmission line located in Grant
County and Roberts County, South Dakota. The application included a determination of the existing visual
resources in Codington and Grant Counties, identification of sensitive viewers and duration of views, and the
potential visual impacts of the Project. Primary responsibilities were the management of the application to the SD
PUC, including portions of the GIS data analysis, and impact assessment of the wind energy facility and
transmission line.

Project Manager, 2017-2021
NextEra Energy Resources, | Dodge County Wind Transmission Line, MN

Project Manager for a proposed 23-mile 345-kV transmission line in southern Minnesota (now proposed as a 161-
kV line). The project includes a new 161-kV generation tie transmission line extending from a new substation in
the western portion of Dodge County, Minnesota, to the existing SMMPA Byron Substation in western Olmsted
County, near Byron, Minnesota. The Project will be connected to a new 170-MW wind energy conversion system
in Dodge County, Minnesota. Primary tasks included the development and analysis of the alternative route
network in Dodge and Olmstead Counties as well as assistance with the development of the route permit
application for the Minnesota Department of Commerce. Also assisted in the development of the Project within
road rights-of-way along county roadways, including the design and visual representation of the Project to reduce
potential impacts to Project stakeholders.

Project Manager, 2012-2015
Interstate Power and Light, Clinton Natural Gas Pipeline Route Selection Study, IA

Project Manager for a proposed, 15-mile natural gas pipeline in eastern lowa. The proposed pipeline would
connect to an existing NBPL interstate pipeline in Clinton and Scott Counties, lowa. The study area developed for
the project includes tributaries of the Mississippi River, sensitive natural resources, and protected areas around
the resources. Primary tasks for this project involved the management of the route development process, which
included determination of the study area, development of alternative route segments, analysis of resource
constraints underlying these segments, and selection of the route network. Provided project management
services to the project concerning environmental permitting and franchising of the natural gas line, including
participation in the lowa Utilities Board permitting process for new natural gas pipelines, public meetings, and
testimony support related to the project.

Project Manager, 2013
Alliant Energy, Natural Gas Pipeline Route Selection Report for Marshalltown Generating Station, |1A

Project Manager for the Natural Gas Pipeline Route Selection Report; a key component of the overall
environmental compliance performed for the Marshalltown Generating Station (MGS) in Marshalltown, lowa. The
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MGS is a proposed 600-MW gas-fired combined cycle combustion gas turbine facility fired primarily via natural
gas. Project components included managing the development of alternative route selection for the 12-mile 20-inch
natural gas pipeline, as well as analyzing routing constraints relating to threatened and endangered species,
archaeological and cultural resources, wetlands, agriculture production, and other sensitive resources. The route
selection report supplemented the required information for Interstate Power and Light/Alliant's acquisition of a new
pipeline permit from the lowa Utilities Board.

Project Manager, 2012-2021
ITC Midwest, Cardinal Hickory Creek 345 kV Transmission Project, |IA and WI

Project Manager of a proposed double-circuit, 345/161-kV transmission line in eastern lowa, connecting to
western Wisconsin across the Mississippi River and through the Upper Mississippi River National Wildlife and
Fish Refuge (Refuge). The proposed line would extend approximately 102 miles from a proposed new substation
near New Vienna, lowa north to the Turkey River Substation near the Mississippi River just east of Millville, lowa,
then across the Mississippi River and Refuge to the Cardinal Substation in Middleton, WI. Jack's project tasks
included the management and development of the alternative route network, developed according to the U.S.
Fish and Wildlife’s Mitigation Policy, substation site review, and investigation into potential constraints relating to
the Mississippi River crossing and Refuge lands. Additional project components included conducting meetings
with local, county, state, and federal officials and supporting ITC’s requirements under NEPA, including the
identification of seven sensitive viewpoint locations within the Refuge, across the Mississippi River, and through
the Town of Cassville, WI. Assisted ITC staff with the development of visual simulations at each of these
viewpoint locations. In addition, assisted ITC with the overall alternative route development for analysis in the
Rural Utilities Service EIS, as well as conducting additional NEPA consultations throughout the EIS process. Also
participated in the lowa Ultilities Board public information meeting and franchise process, including the
development of written testimony and participation in expert witness testimony at the hearing.

Project Manager, 2012
ITC Midwest, Minnesota — lowa 345 kV Transmission Line Routing Study, MN

Project Manager for the development and management of a transmission line route study for a proposed 75-mile
345-kV transmission line proposed for southern Minnesota to support ITC's submittal to the Minnesota Public
Utilities Commission (PUC). Primary tasks included development and analysis of the alternative route network
and selection of two alternative routes for the route permit application. Route alternatives were analyzed against
multiple resource criteria present in the study area, including archaeological and cultural resources, scenic
resources, wetlands and other water features, residential proximity, threatened and endangered species, and
other environmental and engineering considerations. In addition, participated in the Minnesota Advisory Task
Force meetings developed for this project, including participation at multiple open house and public information
meetings in Jackson, Martin, and Faribault Counties. Assisted in meetings with state and federal agencies to
develop alternatives to sensitive resources near proposed route alternatives, as well as the development of 12
visual simulations of the Project near sensitive resources along the proposed alternative routes, including
waterbody crossings. Participated in the PUC hearing process, including the preparation of written testimony as
well as providing verbal testimony at the hearing. ITC Midwest received a Route Permit and Certificate of Need
from the PUC for their preferred route for the project. Also assisted in the management of the environmental
permitting process for the construction phase on the project.

Assistant Project Manager, 2012
ITC Midwest, DAEC Tap — Toddville REC Transmission Line Routing Study, 1A

Assistant Project Manager of a proposed, approximately 5-mile 69-kV transmission line proposed near Palo,
lowa. The project involved the development of transmission route alternatives across the Cedar River to an
existing substation location. Key project components included analyzing environmental constraints against
potential route alternatives, conducting public information meetings, and consulting with agency and public
officials on potential constraints and opportunities to route development.

Environmental Scientist, 2011
Western Farmers Electric Cooperative, Mooreland Unit 4, Combined-Cycle Power Plant, OK

Environmental scientist supporting the development and management of an alternatives report and siting study
for a proposed 300-MW gas-fired combustion turbine/combined-cycle generation unit in northwest Oklahoma. The
report identifies the various options Western Farmers Electric Cooperative considered to meet projected load
growth including load management, renewable energy sources, distributed generation, repowering existing units,
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participation in other company's projects, purchased power, and new fossil-fueled generation alternatives. An
analysis of alternative project sites was also considered and a preferred site for the new generation unit was
identified.

Environmental Scientist, 2010
Old Dominion Electric Cooperative, Cypress Creek Power Station, Environmental Impact Statement (EIS),
VA

Analyst and technical writer for a proposed 1,500-MW new coal-fired power plant in Dendron, Virginia. Project
tasks include providing environmental permitting and licensing services to the facility, as well as land use
constraint identification for preliminary design engineering. In addition to technical analysis, assisted in the
management of the environmental review process, including quality review of resource and technical reports,
including noise and traffic studies, visual simulations of the proposed plant and stack from sensitive viewpoints
near the proposed site, social and economic studies, biological and cultural resources surveys, and other
resource-based analysis.

Environmental Scientist, 2010
Hoosier Energy, Environmental Assessment (EA), Coal Bed Methane Project, IN

Environmental scientist for preparation of an EA involving a new 15-MW coal-bed methane project in
southwestern Indiana. Tasks for the EA included development of the purpose and need for the project,
development and description of alternatives to the proposed facility, and analysis of the potential environmental
consequences including biological resources, scenic resources, social and economic issues, transportation
impacts, and air and water quality.

Assistant Project Manager, 2009
City of Ames, Transmission Line Routing Study, IA

Assistant Project Manager overseeing analysis and management of a transmission line routing study for the City
of Ames, lowa. The project included the development of the proposed study area and alternate routes, evaluation
of the proposed routes, and the selection of recommended and alternate routes for the project. Primary tasks
included the development and management of the routing study process, client and attorney coordination, and
participation in community meetings for the project.

Assistant Project Manager, 2009
Confidential Client, Routing Services, proposed 30-mlle 140 kV Transmission line, MO

Assistant Project Manager for siting, environmental, and land use services for a planned 30-mile 140-kV
transmission line proposed for a planned wind farm in central Missouri. Provided multiple routing alternatives for
proposed transmission line locations and interconnects from the wind farm into a nearby municipal area.

Environmental Scientist, 2008
PowerSouth, EA, proposed 360 MW Simple-Cycle Gas-Fired Plant, AL

Environmental scientist for development and preparation of an EA for PowerSouth 's proposed Peaking Load
Generation Unit in Mclntosh, Alabama. Primary tasks included developing land use, social, and environmental
impact analyses for multiple resource components of the EA. Performed additional technical analysis and writing
for determining capacity and siting alternatives, in addition to impact analysis of required support facilities for the
proposed power plant. The EA included a visual impact analysis depicting the proposed site configuration from
sensitive viewpoint locations and an assessment of potential visual impacts of the Project.

Project Manager, 2004
Washington Department of Transportation, Mixed Feasibility Study, proposed Washington Commerce
Corridor, WA

Project Manager for a feasibility study to determine potential impacts of the proposed Washington Commerce
Corridor. The multi-modal corridor study was directed by the Washington State Legislature and included an
analysis of a new $50 billion north-south alternative to the I-5 corridor, containing toll roads, passenger and freight
rail, public utilities, and other municipal facilities. Responsibilities included analyses of the potential environmental
and community constraints that exist within a 5-mile width along the proposed corridor route and their impact on
the overall feasibility of the project. Additional tasks included analyzing the corridor's relationship to the Growth
Management Act GMA and recommending strategic approaches that would result in more efficient project
implementation.
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Project Manager, 2004
Pioneer Aggregates, Washington State Environmental Policy Act EIS, WA

Project Manager for a WA State Environmental Policy Act (SEPA) EIS addressing the expansion of the exiting
335-acre Pioneer Aggregates Mine in DuPont, Washington. The project involved a 200-acre expansion and
extension of the existing mining activities for an additional 14-year period. A new 4,000-foot creek tributary,
riparian corridor, and associated wetland system was created to convey groundwater from the proposed
expansion area down to Puget Sound. The project also included mining-related land use analyses, including
updating the City’s Comprehensive Land Use Plan. Managed the entire EIS process, including overseeing a team
of six subconsultants specializing in water resources, groundwater, cultural resources, biology/wetlands,
transportation, scenic resources, and other fields. Managed the development of visual simulations for the Project.
Developed five sensitive viewpoint locations and corresponding visual simulations of the Project from those
locations. Developed visual evaluation criteria for both visual quality and viewer sensitivity; also developed the
visual impact conclusions for each viewpoint location.

Assistant Project Manager, 2004
Washington State Department of Corrections, SEPA EIS, WA

Assistant Project Manager for the proposed Coyote Ridge Correctional Center (CRCC) facility expansion SEPA

EIS in Connell, Washington. The project involved the construction of a facility containing 2,048 medium-security

and hybrid beds, in addition to associated structures. Managed the public scoping and review process as well as
the environmental analysis and subconsultants, including the preparation of the EIS. The project also included a
separate economic and fiscal study, which analyzed the size, makeup, and destination of the population moving

to the area and the direct and indirect impacts the new residents would place on public services and facilities.

Assistant Project Manager, 2003
University of Washington, SEPA EIS, WA

Assistant Project Manger for the SEPA EIS associated with the Major Institution Master Plan (MIMP) for South
Seattle Community College. The proposed MIMP involved an estimated 21 new structures representing a total
development of approximately 595,000-square-feet, including student housing. Tasks included conducting public
scoping and review, serving as advisory staff to the City’s Community Advisory Council, managing the
environmental analysis and development of the EIS, and general management of the project, including traffic
geotechnical and wetlands subconsultant tasks. The EIS also included an analysis of aesthetics, light and glare,
and views in proximity to the college. Assessed potential visual impacts according to aesthetics policies of
Seattle’s SEPA Code 25.05 concerning public view protection. Identified city-designated scenic viewpoints
proximate to the campus, managed the development of cross sections depicting the proposed development from
specific viewpoints, and developed the visual impact assessment for the Project, including mitigation measures
for aesthetics and light/glare.

Assistant Project Manager, 2003
Polygon Northwest, Economic and Fiscal Analysis, WA

Assistant Project Manager for the Everett Riverfront project, a 220-acre mixed used development in Everett, WA.
The project involved determining the potential fiscal and economic implications associated with development of
retail, residential, office, and public uses at the site. The analysis includes investigating revenues and costs for
multiple local jurisdictions, including employment and income benefits to the general area. The fiscal analysis also
includes two separate scenarios, each of which involves a separate range of uses available at the site.

Assistant Project Manager, 2003
University of Washington, Traffic and Economic Study, WA

Assistant Project Manager for the University of Washington Tacoma Traffic and Economic Study. The project
included an assessment of the potential economic effects associated with expanded student enrollment and
changes in the local transportation network around the college. The impact analysis also determined the effects
that would be experienced by local businesses and city departments.

Assistant Project Manager, 2003

National Park Service, National Environmental Policy Act EIS, WA

Assistant Project Manager for a NEPA EIS associated with the North Cascades National Park Service Complex
(NOCA). Project focused on developing alternatives to address non-native fish stocking in mountain lakes within
NOCA. Responsibilities included visitor use and socioeconomic technical analysis, EIS technical analysis, issue
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and alternative development, public scoping, managing the data analysis process and GIS personnel, and
development of the Administrative Record for the Project.

Assistant Project Manager, 2002
United States Forest Service, National Environmental Policy Act EIS, AK

Assistant Project Manager for two EIS projects for the USDA Forest Service, Region 10. Projects involved timber
sales and transportation planning for Kosciusko and Tuxekan Islands in Southeast Alaska. Project issues
included karst and cave protection, scenic resources, wildlife habitats, socioeconomics, road management, and
timber economics. Responsibilities included development of significant issues sections, technical resource reports
(road management, recreation), and overall management of the EIS documents. As part of the requirements of
the Forest Service Visual Management System, both projects included an assessment of the proposed timber
harvests and whether they met the identified visual quality objectives (VQOs) designated by the 1997 USFS
Forest Plan. Assisted in the development and assessment of multiple viewpoints per Project, based on the
presence and location of recreation users and local residents, as well as in the analyses of potential
environmental consequences for each of the projects on these sensitive viewpoints and viewers.
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David Kemp

Senior Engineer

DNV
CURRICULUM VITAE

(CV generation date: 2021-12-01)

Current position

Senior Engineer, Computational Modeling Group, Materials Advisory Services- DNV

Education

Field of expertise University/School Year
Bachelor of Science, MECHANICAL Miami University May 2008
ENGINEERING

Summary of professional experience

Mr. Kemp is a Senior Engineer for the Computational Modeling Group, under the Materials Advisory Services Section
in Dublin, Ohio. His primary work experience has involved using advanced computational and numerical methods to
analyze complex problems ranging from HVAC interference on pipelines and mitigation design, pipeline buckling,
fracture and shear damage, failure analysis, corrosion analysis, mechanical and thermal modeling, and Fitness-for-
Service analyses.

Papers and publications

e |PC2018-78636 Using Finite Element Analysis to Prioritize ILI Calls for Combined Features: Dents in Bends,
David Kemp, Shane Finneran, Justin Gossard, Joseph Bratton, ASME, Sep 2018

e Potential Impact of Powerlines on Corrosion of Abandoned Pipelines, David Kemp, Shane Finneran, PTAC,
Aug 2018

e (C2018-11285 Minimizing HVAC Interference on Pipelines Through Transmission Line Design Optimization,
David Kemp, Shane Finneran, Barry Krebs, NACE International, May 2018

e CEATI PQAT 5170 Guide for Coordination of Electrical Distribution Feeders and Gas Pipelines, David Kemp,
Ray Harold, Shane Finneran, Barry Krebs, CEATI International Inc., Feb 2017

e |PC2016-64685 Evaluating Pipeline Ovality Acceptability Criteria for Straight Pipe Sections, David Kemp,
Shane Finneran, Justin Gossard, Joseph Bratton, ASME, Sep 2016

e  Criteria for Pipelines Co-Existing with Electric Powerlines, Shane Finneran, David Kemp, Barry Krebs, INGAA
Foundation, Oct 2015

e (C2015-5981 Examination of Grounding Methodologies for HVAC Induction on Buried Pipelines, David Kemp,
Dixon Arellano, Shane Finneran, NACE International, May 2015

e |PC2014-33646 Fitness For Service of Dents Associated with Metal Loss Due to Corrosion, Hans Olav
Heggen, Joseph Bratton, David Kemp, Jun Liu, Jason Austion, ASME, Sep 2014

DNV Headquarters, Veritasveien 1, P.O.Box 300, 1322 Hgvik, Norway. Tel: +47 67 57 99 00. www.dnv.com
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DNV

David Kemp
Senior Engineer
Employment

DNV Jun 2012 - Present

Position: Senior Engineer

Description: Works in the Computational Modeling group under the Materials Advisory Services
section. Uses his extensive background in Finite Element Analysis (FEA) to solve
complex problems primarily related to AC interference on pipelines, fitness-for-service
assessments, and pipeline defect assessment.

QuEST-ASE Jun 2008 - Jun 2012

Position: Senior Aero-Thermal Engineer

Description: Worked primarily in heat transfer and structural computer modeling for gas turbine
applications. Modeling work ranged from design of new cooling schemes for gas turbine
components to steady state and transient analysis and validation of current designs to
test data.

Projects

HVAC Interference Assessments on Co-Located Pipelines Jul 2012 - Present

Description: Completed over 100 projects related to AC interference and mitigation for pipelines
co-located with HVAC transmission lines. Project complexities ranging from single
pipeline/transmission line co-locations to over 50 pipelines and transmission lines
covering hundreds of miles. Created AutoCAD drawing details for mitigation design
installations to deliver to client for mitigation construction and installation.

DNV Columbus, AC Mitigation Post installation comparisons Jan 2014 - Mar 2019

Description: Compared pipeline data collected in the field for AC potentials and AC current density
for pipelines after the recommended AC mitigation was installed to the modeled
predictions.

DNV Columbus, FEA Stress/Strain Assessment- Sagged Pipe Oct 2015 - Nov 2015

Segment

Description: Performed a stress/strain assessment of a sagged pipeline segment, discovered during

excavation of an adjacent pipeline. Surveyed elevation measurements were used to first
calculate radius of curvature to determine axial strain along the pipeline. An FEA model
using pipe elements was then used to calculate more detailed strains along the pipe
segment to compare to the 1D hand calculations. These results were then compared to
acceptability standards for pipelines.
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David Kemp

Senior Engineer

DNV Columbus, Pipe Dent Stress-Strain Assessment Jun 2015 - Oct 2015

Description: Performed detailed stress-strain finite element assessment for excavated pipe segments.
Detailed laser scan of pipe dents with metal loss were used to develop finite element
models to then apply representative material properties and system loads. Detailed
sensitivity studies were performed to layout the appropriate analysis methodology to
ensure conservative conclusions for failure pressure accounting for constrained versus
unconstrained dents and residual stresses from the denting process.

DNV Columbus, Isolation Tool Certication Jan 2014 - Jul 2014

Description: Performed FEA for pipeline internal isolation tool to validate claims by manufacture for
pressure holding capacity and confirm stresses on pipeline did not exceed the yield
strength of the material. Model included elastic/plastic material properties for metallic
components as well as polymer properties to capture the deformation of the sealing
element throughout the tool's operation. Large deformations, non-linear contact, friction,
and 3D geometry were all modeled using Abaqus FEA solver.

DNV Columbus, Pipe Buckling FEA Oct 2013 - Feb 2014

Description: Used Abaqus to perform pipe buckling FEA for varying diameters and wall thicknesses of
pipe. Results of study were used to compare and validate claims and hypotheses from
published reports comparing the susceptibility to buckling for different diameter to wall
thickness ratios of pipe.

API 579 FFS Assessments for Crack-Like Flaws Mar 2019 - Jan 2014

Description: Performed Fitness for Service assessments for various crack-like flaws in the vicinity of
welds. Flaw orientations were both circumferential and axial defects assessed for mid-
wall, surface breaking ID & OD, and through-wall defects.

DNV Columbus, FGD Spray Header FEA Sep 2012 - Apr 2013

Description: Performed FEA on multiple Flue Gas Desulfurization spray headers experiencing severe
corrosion at weld heat affected zones. Several sensitivity studies performed with varying
levels and locations of corrosion to guide inspection intervals as well as to determine
welds critical to the structural integrity of the suspended piping on the headers.

DNV Columbus, Level 3 FFS Pipe Lift Jun 2012 - Aug 2012

Description: Level 3 Fitness-for-Service Assessment performed on a pipe segment undergoing
excavation. Excavation dig was flooded, causing the pipe to float. Level 3 FFS
performed to calculate induced stresses on the pipeline at the anchored ends of the
span.
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David Kemp

Senior Engineer

DNV Columbus, Level 3 FFS Assessment of Flare Stack May 2012 - Aug 2012

Description:

Performed level 3 Fitness-for-Service assessment of a refurbished flare stack installed at
a facility with a wrinkle at ~50% vertical span. Abaqus was used to model the geometry
of the flare stack and appropriate, worst case design conditions/loads were applied to
the model to calculate the induced stresses on the structure and determine the Fitness-

QuEST-ASE, Thermal-Strdss Paralysis of Heat Exchanger Jul 2011 - Feb 2012

Description:

Performed thermal-stress analysis of heat exchanger using ANSYS. Using boundary
conditions provided by client, a thermal analysis was performed to obtain operating
temperatures at several different cycle conditions. These thermal results were then used
as boundary conditions on a separate stress model to obtain the stresses in the
assembly to determine lifing based upon low cycle and high cycle fatigue.

QuEST-ASE, 3D Whole Engine Thermal & Deflection Analysis Jun 2010 - Sep 2011

Description:

Performed full 3D transient thermal and deflection analysis for gas turbine casing. The
goal of the study was to first convert an existing 2D model to function in ANSYS and
then build a full 3D engine casing model with a 2D axisymmetric rotor and match model
results to engine data using a physics based approach (predictive). The area of interest
was transient tip clearances, particularly during shutdown as tip clearances are directly
tied to engine efficiency.

QuEST-ASE, Thermal Stress Analysis of Manifold Mar 2011 - Jun 2011

Description:

Performed transient thermal stress analysis of a turbocharger manifold. Computational
Fluid Dynamics (CFD) was used to generate internal boundary conditions of manifold at
three different cycle conditions. These boundary conditions were appied to a full 3D
ANSYS model of the assembly for a transient thermal-mechanical analysis. The final
outcome of the project was plastic strain values at several connections in the manifold
for design and operation purposes.

QuEST-ASE, Design of Internal Cooling Scheme for R2 Vane Sep 2010 - Mar 2011

Description:

Tasked with developping a design tool to quickly iterate on internal cooling designs for
the Stage 2 Vane airfoil for a gas turbine used for power generation. The excel based
tool calculated boundary conditions and model input files for ANSYS which was then
used to analyze the designs. The tool and boundary conditions was first benchmarked
against a current design to verify functionality. The model was then used to develop two
designs for a new geometry, one using conventional cooling methods and a second
using advanced methods. Once the final designs were decided upon, the analysis was
performed on the full 3D geometry for each model. The final advanced concept design
saved a significant amount of flow, when compared to the conventional design. The final
advanced design was submitted for a patent in 2011
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David Kemp

Senior Engineer

QuEST-ASE, Internal Cooling Design for Jet Engine Airfoils Jun 2009 - Dec 2009

Description: Design advanced internal cooling schemes for jet engine airfoils. Many designs were
developped using an excel and ANSYS based design tool which could quickly analyze
heat transfer effectiveness of designs. Several designs were chosen for futher stress
analysis by the customer.

QuEST-ASE, Transient Thermal Validation of Jet Engine Jun 2008 - Jan 2009

Description: Validated existing FEA thermal model of helicopter engine to existing engine test data.
Large amount of test data was used in validation and required detailed examination as
the test data was ~40 years old.

Other information
Professional Engineer - Ohio Board of Professional Engineers and Surveyors
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(CV generation date: 2021-12-01)

Current position

Senior Engineer, Computational Modeling Group, Materials Advisory Services- DNV

Education

Field of expertise University/School Year
Bachelor of Science, MECHANICAL Miami University May 2008
ENGINEERING

Summary of professional experience

Mr. Kemp is a Senior Engineer for the Computational Modeling Group, under the Materials Advisory Services Section
in Dublin, Ohio. His primary work experience has involved using advanced computational and numerical methods to
analyze complex problems ranging from HVAC interference on pipelines and mitigation design, pipeline buckling,
fracture and shear damage, failure analysis, corrosion analysis, mechanical and thermal modeling, and Fitness-for-
Service analyses.

Papers and publications

e |PC2018-78636 Using Finite Element Analysis to Prioritize ILI Calls for Combined Features: Dents in Bends,
David Kemp, Shane Finneran, Justin Gossard, Joseph Bratton, ASME, Sep 2018

e Potential Impact of Powerlines on Corrosion of Abandoned Pipelines, David Kemp, Shane Finneran, PTAC,
Aug 2018

e (C2018-11285 Minimizing HVAC Interference on Pipelines Through Transmission Line Design Optimization,
David Kemp, Shane Finneran, Barry Krebs, NACE International, May 2018

e CEATI PQAT 5170 Guide for Coordination of Electrical Distribution Feeders and Gas Pipelines, David Kemp,
Ray Harold, Shane Finneran, Barry Krebs, CEATI International Inc., Feb 2017

e |PC2016-64685 Evaluating Pipeline Ovality Acceptability Criteria for Straight Pipe Sections, David Kemp,
Shane Finneran, Justin Gossard, Joseph Bratton, ASME, Sep 2016

e  Criteria for Pipelines Co-Existing with Electric Powerlines, Shane Finneran, David Kemp, Barry Krebs, INGAA
Foundation, Oct 2015

e (C2015-5981 Examination of Grounding Methodologies for HVAC Induction on Buried Pipelines, David Kemp,
Dixon Arellano, Shane Finneran, NACE International, May 2015

e |PC2014-33646 Fitness For Service of Dents Associated with Metal Loss Due to Corrosion, Hans Olav
Heggen, Joseph Bratton, David Kemp, Jun Liu, Jason Austion, ASME, Sep 2014

DNV Headquarters, Veritasveien 1, P.O.Box 300, 1322 Hgvik, Norway. Tel: +47 67 57 99 00. www.dnv.com
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David Kemp
Senior Engineer
Employment

DNV Jun 2012 - Present

Position: Senior Engineer

Description: Works in the Computational Modeling group under the Materials Advisory Services
section. Uses his extensive background in Finite Element Analysis (FEA) to solve
complex problems primarily related to AC interference on pipelines, fitness-for-service
assessments, and pipeline defect assessment.

QuEST-ASE Jun 2008 - Jun 2012

Position: Senior Aero-Thermal Engineer

Description: Worked primarily in heat transfer and structural computer modeling for gas turbine
applications. Modeling work ranged from design of new cooling schemes for gas turbine
components to steady state and transient analysis and validation of current designs to
test data.

Projects

HVAC Interference Assessments on Co-Located Pipelines Jul 2012 - Present

Description: Completed over 100 projects related to AC interference and mitigation for pipelines
co-located with HVAC transmission lines. Project complexities ranging from single
pipeline/transmission line co-locations to over 50 pipelines and transmission lines
covering hundreds of miles. Created AutoCAD drawing details for mitigation design
installations to deliver to client for mitigation construction and installation.

DNV Columbus, AC Mitigation Post installation comparisons Jan 2014 - Mar 2019

Description: Compared pipeline data collected in the field for AC potentials and AC current density
for pipelines after the recommended AC mitigation was installed to the modeled
predictions.

DNV Columbus, FEA Stress/Strain Assessment- Sagged Pipe Oct 2015 - Nov 2015

Segment

Description: Performed a stress/strain assessment of a sagged pipeline segment, discovered during

excavation of an adjacent pipeline. Surveyed elevation measurements were used to first
calculate radius of curvature to determine axial strain along the pipeline. An FEA model
using pipe elements was then used to calculate more detailed strains along the pipe
segment to compare to the 1D hand calculations. These results were then compared to
acceptability standards for pipelines.
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DNV Columbus, Pipe Dent Stress-Strain Assessment Jun 2015 - Oct 2015

Description: Performed detailed stress-strain finite element assessment for excavated pipe segments.
Detailed laser scan of pipe dents with metal loss were used to develop finite element
models to then apply representative material properties and system loads. Detailed
sensitivity studies were performed to layout the appropriate analysis methodology to
ensure conservative conclusions for failure pressure accounting for constrained versus
unconstrained dents and residual stresses from the denting process.

DNV Columbus, Isolation Tool Certication Jan 2014 - Jul 2014

Description: Performed FEA for pipeline internal isolation tool to validate claims by manufacture for
pressure holding capacity and confirm stresses on pipeline did not exceed the yield
strength of the material. Model included elastic/plastic material properties for metallic
components as well as polymer properties to capture the deformation of the sealing
element throughout the tool's operation. Large deformations, non-linear contact, friction,
and 3D geometry were all modeled using Abaqus FEA solver.

DNV Columbus, Pipe Buckling FEA Oct 2013 - Feb 2014

Description: Used Abaqus to perform pipe buckling FEA for varying diameters and wall thicknesses of
pipe. Results of study were used to compare and validate claims and hypotheses from
published reports comparing the susceptibility to buckling for different diameter to wall
thickness ratios of pipe.

API 579 FFS Assessments for Crack-Like Flaws Mar 2019 - Jan 2014

Description: Performed Fitness for Service assessments for various crack-like flaws in the vicinity of
welds. Flaw orientations were both circumferential and axial defects assessed for mid-
wall, surface breaking ID & OD, and through-wall defects.

DNV Columbus, FGD Spray Header FEA Sep 2012 - Apr 2013

Description: Performed FEA on multiple Flue Gas Desulfurization spray headers experiencing severe
corrosion at weld heat affected zones. Several sensitivity studies performed with varying
levels and locations of corrosion to guide inspection intervals as well as to determine
welds critical to the structural integrity of the suspended piping on the headers.

DNV Columbus, Level 3 FFS Pipe Lift Jun 2012 - Aug 2012

Description: Level 3 Fitness-for-Service Assessment performed on a pipe segment undergoing
excavation. Excavation dig was flooded, causing the pipe to float. Level 3 FFS
performed to calculate induced stresses on the pipeline at the anchored ends of the
span.
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DNV Columbus, Level 3 FFS Assessment of Flare Stack May 2012 - Aug 2012

Description:

Performed level 3 Fitness-for-Service assessment of a refurbished flare stack installed at
a facility with a wrinkle at ~50% vertical span. Abaqus was used to model the geometry
of the flare stack and appropriate, worst case design conditions/loads were applied to
the model to calculate the induced stresses on the structure and determine the Fitness-

QuEST-ASE, Thermal-Strdss Paralysis of Heat Exchanger Jul 2011 - Feb 2012

Description:

Performed thermal-stress analysis of heat exchanger using ANSYS. Using boundary
conditions provided by client, a thermal analysis was performed to obtain operating
temperatures at several different cycle conditions. These thermal results were then used
as boundary conditions on a separate stress model to obtain the stresses in the
assembly to determine lifing based upon low cycle and high cycle fatigue.

QuEST-ASE, 3D Whole Engine Thermal & Deflection Analysis Jun 2010 - Sep 2011

Description:

Performed full 3D transient thermal and deflection analysis for gas turbine casing. The
goal of the study was to first convert an existing 2D model to function in ANSYS and
then build a full 3D engine casing model with a 2D axisymmetric rotor and match model
results to engine data using a physics based approach (predictive). The area of interest
was transient tip clearances, particularly during shutdown as tip clearances are directly
tied to engine efficiency.

QuEST-ASE, Thermal Stress Analysis of Manifold Mar 2011 - Jun 2011

Description:

Performed transient thermal stress analysis of a turbocharger manifold. Computational
Fluid Dynamics (CFD) was used to generate internal boundary conditions of manifold at
three different cycle conditions. These boundary conditions were appied to a full 3D
ANSYS model of the assembly for a transient thermal-mechanical analysis. The final
outcome of the project was plastic strain values at several connections in the manifold
for design and operation purposes.

QuEST-ASE, Design of Internal Cooling Scheme for R2 Vane Sep 2010 - Mar 2011

Description:

Tasked with developping a design tool to quickly iterate on internal cooling designs for
the Stage 2 Vane airfoil for a gas turbine used for power generation. The excel based
tool calculated boundary conditions and model input files for ANSYS which was then
used to analyze the designs. The tool and boundary conditions was first benchmarked
against a current design to verify functionality. The model was then used to develop two
designs for a new geometry, one using conventional cooling methods and a second
using advanced methods. Once the final designs were decided upon, the analysis was
performed on the full 3D geometry for each model. The final advanced concept design
saved a significant amount of flow, when compared to the conventional design. The final
advanced design was submitted for a patent in 2011
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QuEST-ASE, Internal Cooling Design for Jet Engine Airfoils Jun 2009 - Dec 2009

Description: Design advanced internal cooling schemes for jet engine airfoils. Many designs were
developped using an excel and ANSYS based design tool which could quickly analyze
heat transfer effectiveness of designs. Several designs were chosen for futher stress
analysis by the customer.

QuEST-ASE, Transient Thermal Validation of Jet Engine Jun 2008 - Jan 2009

Description: Validated existing FEA thermal model of helicopter engine to existing engine test data.
Large amount of test data was used in validation and required detailed examination as
the test data was ~40 years old.

Other information
Professional Engineer - Ohio Board of Professional Engineers and Surveyors
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BRAD STRAUCH

Puget Sound Energy, 355 110" Ave. NE, Bellevue, WA 98004
bradley.strauch@pse.com

PROFILE OF QUALIFICATIONS
More than twenty-five years of professional experience in environmental related disciplines
and the biological sciences, including twenty years of project and program management
experience. Specializing in site development, linear utility projects, and environmental
permitting. In addition, extensive experience in the following areas:

e Environmental Program Management e Wetland Delineations

e Environmental Permitting (SEPA & NEPA) e Wildlife Studies

e Siting Studies for Energy Facilities e Regulatory Compliance Auditing
e Environmental Construction Oversight e Property Transfer Assessments

e Asbestos Surveys e Subsurface Investigations

PROFESSIONAL EXPERIENCE

Puget Sound Energy 2006 to Present
EFI Global, Inc. 2003 to 2006
SECOR International, Inc. 1999 to 2003
ENSR Consulting and Engineering 1989 to 1999

RELEVANT WORK EXPERIENCE

Project Permitting

Currently the Infrastructure Program Manager for PSE’s Energize Eastside project. This
entails overseeing and directing the permitting effort of the project, as well as coordinating
the technical analysis, engineering design, and community outreach components to ensure
compliance with applicable local, state, and federal regulations. Prior to the Energize
Eastside project, was responsible for developing and implementing critical areas assessments
and mitigation plans, project siting, and permit acquisition for PSE natural gas and electrical
projects.

While working at consulting firms, I was the Project Manager and Technical Lead for
numerous projects for Puget Sound Energy and Cascade Natural Gas involving new and
relocations of natural gas pipelines and electrical facilities. Work has continued as a
Municipal Land Planner for PSE. Project work has included the preparation of permit
applications, including SEPA checklists, storm water pollution prevention plan, the Joint
Aquatic Resource Permits Application (JARPA) for Hydraulic Project Approvals (HPA),
Shoreline Substantial Development and Conditional Use permits, Zoning Conditional Use
permits, Section 106 Historic Preservation Act Compliance, Ecology 401 Water Quality
Certifications, and U.S. Army Corps of Engineers 404 & Section 10 permits. Additional
responsibilities included agency negotiations, project development support, and preparing
erosion control and mitigation plans.

In addition, have developed erosion and sediment control plans, which include selection of
specific best management practices to be used in sensitive areas during project construction.
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During project construction, have performed field inspections to ensure compliance with
plans and recommended restoration and compliance actions.

Natural Resources

Served as Project Manager and Technical Lead on various wildlife studies at sites primarily
in Washington State. Species studied included raptors, amphibians, reptiles, and small
mammals. Completed numerous Biological Assessments/Evaluations for development
projects and other federal activities. Assessed species presence, population status,
reproductive success, and habitat conditions. Also, evaluated impacts of surrounding
activities on species and their habitats, and provided recommendations for continuing
existing operations with minimal impacts on species and habitat. Studies consisted of
surveying hundreds of thousands of acres and establishing survey grids and trap arrays in
various habitats. Additionally, have performed numerous wetland/stream delineations
using the 1987 Corps of Engineers and Ecology delineation and rating manuals. Negotiated
clearing limits and permit conditions with local and state agencies and development
agencies. Developed wetland/stream crossing and mitigation plans, as well as planting
plans for right-of-way restoration.

Feasibility Analysis

Managed and directed feasibility studies and developed environmental permitting schedules
for proposed linear and development projects, including multi-jurisdictional projects. Have
organized and managed multi-disciplinary teams necessary to accomplish the studies
necessary to determine if the proposed projects were feasible and help identify potential
alternatives. Feasibility studies reviewed alternative routes for schedule, cost,
constructability, system reliability, permitting issues, environmental limitations, and
potential public opposition. Work a primary liaison between the legal department and the
project team to help balance the positions of both sides. In addition, participated in meetings
with the local, state, tribal, and federal agencies, as well as public open houses associated
with various projects.

Management and Supervisory

Have managed both large and small project teams and departments. Supervised a small
department of scientist brought on to develop a new business unit for a consulting firm. On
a larger scale, managed almost fifty individuals during a large project for the U.S. Army that
lasting over three years. Had to provide performance appraisals and at times assist with
disciplinary actions. Either with large or small groups, focus is and has always been on
empowering individual to take on more complex and difficult work activities by being
approachable and helping instill confidence. Mentorship and approachability have been
important skills/ traits that I believe are critical to the success of a department. This has been
best developed by establishing a high level of trust.

EDUCATION, LICENSES, AND CERTIFICATIONS

B.Sc. Environmental and Systematic Biology, California Polytechnic State University at San
Luis Obispo, 1987
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